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<210> 1 

<211> 3250 

<212> DNA 

<213> Mycobacterium bovis 



<220> 

<221> CDS 

<222> (508) . . (2790) 



<400> 1 

ggatcccgcg gtcatcgatc gggtcaaaca ccgcctcgac gggttcacgc tggcgccgct 60 

gtccaccgcc gcgggaggtg gtggccggca gccacgcatc tactacggca ccatcctgac 12 0 

cggtgaccaa taccttcact gcgagcgcac ccgcaaccgg ctgcaccacg aactcggcgg 180 

tatggccgtc gaaatggaag gcggtgcggt ggcgcaaatc tgcgcgtcct tcgatatccc 24 0 

atggctggtc attcgcgcgc tctccgatct cgccggagcc gattcggggg tggacttcaa 300 
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tcggtttgtc ggcgaggtgg cggccagttc ggcccgcgtt ctgctgcgct tgctgccggt 36 0 

gttgacggcc tgttgaagac gactatccgc cggtgcgttc accgcgtcag gcggcttcgg 42 0 

tgaggtgagt aatttggtca ttaacttggt catgccgccg ccgatgttga gcggaggcca 48 0 

caggtcggcc ggaagtgagg agccacg atg acg gcg gcc gtg acc ggt gaa cac 534 

Met Thr Ala Ala Val Thr Gly Glu His 
1 5 

cac gcg agt gtg cag egg ata caa etc aga ate age ggg atg teg tgc 582 
His Ala Ser Val Gin Arg lie Gin Leu Arg lie Ser Gly Met Ser Cys 
10 15 20 25 

tet gcg tgc gee cac cgt gtg gaa teg acc etc aac aag etg ceg ggg 63 0 

Ser Ala Cys Ala His Arg Val Glu Ser Thr Leu Asn Lys Leu Pro Gly 
30 35 40 

gtt egg gea get gtg aac tte ggc ace egg gtg gea acc ate gae ace 678 
Val Arg Ala Ala Val Asn Phe Gly Thr Arg Val Ala Thr lie Asp Thr 
45 50 55 

age gag gcg gtc gae get gcc gcg etg tgc cag gcg gtc cgc cge gcg 72 6 

Ser Glu Ala Val Asp Ala Ala Ala Leu Cys Gin Ala Val Arg Arg Ala 
60 65 70 

ggc tat cag gee gat etg tgc acg gat gae ggt egg age gcg agt gat 7 74 

Gly Tyr Gin Ala Asp Leu Cys Thr Asp Asp Gly Arg Ser Ala Ser Asp 
75 80 85 

ceg gae gcc gae cac get ega cag etg etg ate egg eta gcg ate gcc 822 
Pro Asp Ala Asp His Ala Arg Gin Leu Leu lie Arg Leu Ala lie Ala 
90 95 100 105 

gcc gtg etg ttt gtg cec gtg gcc gat etg teg gtg atg ttt ggg gtc 870 
Ala Val Leu Phe Val Pro Val Ala Asp Leu Ser Val Met Phe Gly Val 
110 115 120 

gtg ect gcc acg cgc tte acc ggc tgg cag tgg gtg eta age gcg etg 918 
Val Pro Ala Thr Arg Phe Thr Gly Trp Gin Trp Val Leu Ser Ala Leu 
125 130 135 

gea etg ceg gtc gtg ace tgg gcg gcg tgg ceg ttt cac cgc gtt gcg 966 
Ala Leu Pro Val Val Thr Trp Ala Ala Trp Pro Phe His Arg Val Ala 
140 145 150 

atg cgc aac gcc cgc cac cac gcc gcc tec atg gag acg eta ate teg 1014 
Met Arg Asn Ala Arg His His Ala Ala Ser Met Glu Thr Leu lie Ser 
155 160 165 

gtc ggt ate acg gee gee acg ate tgg teg etg tae ace gtc tte ggc 1062 
Val Gly lie Thr Ala Ala Thr lie Trp Ser Leu Tyr Thr Val Phe Gly 
170 175 180 185 
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aat cac teg ccc ate gag egc age gge ata tgg cag geg etg etg gga 1110 
Asn His Ser Pro lie Glu Arg Ser Gly lie Trp Gin Ala Leu Leu Gly 
190 195 200 

age gat get att tat ttc gag gte geg geg ggt gtc aeg gtg tte gtg 1158 
Ser Asp Ala He Tyr Phe Glu Val Ala Ala Gly Val Thr Val Phe Val 
205 210 215 

etg gtg ggg egg tat tte gag geg ege gee aag teg cag geg gge agt 12 06 

Leu Val Gly Arg Tyr Phe Glu Ala Arg Ala Lys Ser Gin Ala Gly Ser 
220 225 230 

geg etg aga gee ttg geg geg etg age gee aag gaa gta gee gtc etg 1254 
Ala Leu Arg Ala Leu Ala Ala Leu Ser Ala Lys Glu Val Ala Val Leu 
235 240 245 

eta ecg gat ggg teg gag atg gte ate eeg gee gae gaa etc aaa gaa 13 02 

Leu Pro Asp Gly Ser Glu Met Val lie Pro Ala Asp Glu Leu Lys Glu 
250 255 260 265 

cag cag egc ttc gtg gtg cgt eca ggg eag ata gtt gee gee gae gge 13 5 0 

Gin Gin Arg Phe Val Val Arg Pro Gly Gin He Val Ala Ala Asp Gly 
270 275 280 

etc gee gtc gae ggg tec get geg gte gae atg age geg atg ace gge 13 98 

Leu Ala Val Asp Gly Ser Ala Ala Val Asp Met Ser Ala Met Thr Gly 
285 290 295 

gag gee aaa ecg ace egg gtg cgt ecg ggg ggg cag gtc ate gge gge 1446 
Glu Ala Lys Pro Thr Arg Val Arg Pro Gly Gly Gin Val He Gly Gly 
300 305 310 

ace aca gtg ett gae gge egg etg ate gtg gag geg gee geg gtg gge 14 94 

Thr Thr Val Leu Asp Gly Arg Leu He Val Glu Ala Ala Ala Val Gly 
315 320 325 

gee gae ace eag ttc gee gga atg gte- egc etc gtt gag caa geg cag 1542 
Ala Asp Thr Gin Phe Ala Gly Met Val Arg Leu Val Glu Gin Ala Gin 
330 335 340 345 

geg caa aag gee gae gea cag ega eta gee gae egg ate tec teg gtg 15 90 

Ala Gin Lys Ala Asp Ala Gin Arg Leu Ala Asp Arg He Ser Ser Val 
350 355 360 

ttt gtt ccc get gtg ttg gtt ate geg gea eta ace gea gee gga tgg 1638 
Phe Val Pro Ala Val Leu Val He Ala Ala Leu Thr Ala Ala Gly Trp 
365 370 375 

eta ate gee ggg gga caa ccc gae cgt gee gtc teg gee gea etc gee 1686 
Leu He Ala Gly Gly Gin Pro Asp Arg Ala Val Ser Ala Ala Leu Ala 
380 385 390 
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gtg ctt gtc ate gcc tgc ccg tgt gcc ctg ggg ctg gcg act ccg acc 1734 
Val Leu Val lie Ala Cys Pro Cys Ala Leu Gly Leu Ala Thr Pro Thr 
395 400 405 

gcg atg atg gtg gcc tct ggt cgc ggt gcc cag etc gga ata ttt ctg 1782 
Ala Met Met Val Ala Ser Gly Arg Gly Ala Gin Leu Gly lie Phe Leu 
410 415 420 425 

S9^ tac aaa teg ttg gag gcc acc cgc gcg gtg gac acc gtc gtc 1830 
Lys Gly Tyr Lys Ser Leu Glu Ala Thr Arg Ala Val Asp Thr Val Val 
430 435 440 

ttc gac aag acc ggc acc ctg acg acg ggc egg ctg cag gtc agt gcg 1878 
Phe Asp Lys Thr Gly Thr Leu Thr Thr Gly Arg Leu Gin Val Ser Ala 
445 450 455 

gtg acc gcg gca ccg ggc tgg gag gee gac cag gtg etc gee ttg gcc 1926 
Val Thr Ala Ala Pro Gly Trp Glu Ala Asp Gin Val Leu Ala Leu Ala 
460 465 470 

gcg acc gtg gaa gcc gcg tec gag cac teg gtg gcg etc gcg ate gcc 1974 
Ala Thr Val Glu Ala Ala Ser Glu His Ser Val Ala Leu Ala lie Ala 
475 480 485 

gcg gca acg act egg cga gac gcg gtc acc gac ttt cgc gcc ata ece 2022 
Ala Ala Thr Thr Arg Arg Asp Ala Val Thr Asp Phe Arg Ala lie Pro 
490 495 500 505 

ggc cgc ggc gtc age ggc acc gtg tec ggg egg gcg gta egg gtg ggc 2 0 70 

Gly Arg Gly Val Ser Gly Thr Val Ser Gly Arg Ala Val Arg Val Gly 
510 515 520 

aaa ccg tea tgg ate ggg tec teg teg tgc cac ccc aae atg cgc gcg 2118 
Lys Pro Ser Trp lie Gly Ser Ser Ser Cys His Pro Asn Met Arg Ala 
525 530 535 

gcc egg cgc cac gee gaa teg ctg ggt gag acg gcc gta ttc gtc gag 2166 
Ala Arg Arg His Ala Glu Ser Leu Gly Glu Thr Ala Val Phe Val Glu 
540 545 550 

gtc gac ggc gaa eca tgc ggg gtc ate gcg gtc gee gac gcc gtc aag 2214 
Val Asp Gly Glu Pro Cys Gly Val lie Ala Val Ala Asp Ala Val Lys 
555 560 565 

gac teg gcg cga gae gee gtg gcc gee ctg gee gat cgt ggt ctg cgc 2262 
Asp Ser Ala Arg Asp Ala Val Ala Ala Leu Ala Asp Arg Gly Leu Arg 
570 575 580 585 

acc atg ctg ttg ace ggt gac aat ccc gaa teg gcg gcg gee gtg get 2310 
Thr Met Leu Leu Thr Gly Asp Asn Pro Glu Ser Ala Ala Ala Val Ala 
590 595 600 
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act cgc gtc ggc ate gac gag gtg ate gee gae ate ctg eeg gaa ggc 2358 
Thr Arg Val Gly He Asp Glu Val He Ala Asp He Leu Pro Glu Gly 
605 610 615 

aag gtc gat gtc ate gag eag eta cgc gac ege gga eat gtc gtc gee 2406 
Lys Val Asp Val He Glu Gin Leu Arg Asp Arg Gly His Val Val Ala 
620 625 630 

atg gtc ggt gae ggc ate aae gae gga ecc gea ctg gee egt gcc gat 2454 
Met Val Gly Asp Gly He Asn Asp Gly Pro Ala Leu Ala Arg Ala Asp 
635 640 645 

eta ggc atg gcc ate ggg cgc ggc acg gac gtc gcg ate ggt gcc gcc 2502 
Leu Gly Met Ala He Gly Arg Gly Thr Asp Val Ala He Gly Ala Ala 
650 655 660 665 

gac ate ate ttg gtc cgc gac eac etc gae gtt gta ecc ett gcg ett 2550 
Asp He He Leu Val Arg Asp His Leu Asp Val Val Pro Leu Ala Leu 
670 675 680 

gac ctg gea agg gee acg atg cgc ace gte aaa etc aae atg gtc tgg 2598 
Asp Leu Ala Arg Ala Thr Met Arg Thr Val Lys Leu Asn Met Val Trp 
685 690 695 

gea ttc gga tac aae ate gcc gcg att ecc gte gcc get gee gga ctg 2646 
Ala Phe Gly Tyr Asn He Ala Ala He Pro Val Ala Ala Ala Gly Leu 
700 705 710 

etc aae ecc ctg gtg gee ggt gcg gee atg gcg ttc tea teg ttc ttc 2694 
Leu Asn Pro Leu Val Ala Gly Ala Ala Met Ala Phe Ser Ser Phe Phe 
715 720 725 

gtg gtc tea aae age ttg egg ttg cgc aaa ttt ggg cga tac eeg eta 2 742 

Val Val Ser Asn Ser Leu Arg Leu Arg Lys Phe Gly Arg Tyr Pro Leu 
730 735 740 745 

tgc gga ace gtc ggt ggg eea eaa atg ace gcg eeg teg tec gcg 2 7 90 

Gly Cys Gly Thr Val Gly Gly Pro Gin Met Thr Ala Pro Ser Ser Ala 
750 755 760 

tgatgegttg tegggcaaca egatateggg cteageggcg accgeatceg gtctcggccg 2 8 50 

aggaccagag gcgettcgcc acaeeatgat tgecaggace gcgeegatea ecaccggcag 2 910 

atgagteaaa atecgegtgg tgctgaecge gceggacage geatecacaa tcaeatagcc 2970 

ggtcagtatg gegacgaacg cegtcagaac aeeggecagg eeggeggegg cgcteggeca 3 03 0 

tagegecgeg eecaecatga teacaeegag cgcaatcgae eaegacgtga ctcgttgagc 30 90 

aagtgggtgc cggcacccgt cgggtgctga tgggtcagge egacgtctag geeaaaceee 3150 

tgcacggtge ccagggegat etgegcgatg eccacgeaca geaacgecea acgtegceag 3210 
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gtcatcggtg aatgttgccg ccgcggcgcc cggcggatcc 3 2 50 



<210> 2 

<211> 761 

<212> PRT 

<213> Mycobacterium bovis 



<400> 2 

Met Thr Ala Ala Val Thr Gly Glu His His Ala Ser Val Gin Arg lie 
15 10 15 

Gin Leu Arg lie Ser Gly Met Ser Cys Ser Ala Cys Ala His Arg Val 
20 25 30 

Glu Ser Thr Leu Asn Lys Leu Pro Gly Val Arg Ala Ala Val Asn Phe 
35 40 45 

Gly Thr Arg Val Ala Thr He Asp Thr Ser Glu Ala Val Asp Ala Ala 
50 55 60 

Ala Leu Cys Gin Ala Val Arg Arg Ala Gly Tyr Gin Ala Asp Leu Cys 
65 70 75 80 

Thr Asp Asp Gly Arg Ser Ala Ser Asp Pro Asp Ala Asp His Ala Arg 
85 90 95 

Gin Leu Leu He Arg Leu Ala He Ala Ala Val Leu Phe Val Pro Val 
100 105 110 

Ala Asp Leu Ser Val Met Phe Gly Val Val Pro Ala Thr Arg Phe Thr 
115 120 125 

Gly Trp Gin Trp Val Leu Ser Ala Leu Ala Leu Pro Val Val Thr Trp 
130 135 140 

Ala Ala Trp Pro Phe His Arg Val Ala Met Arg Asn Ala Arg His His 
145 150 155 160 

Ala Ala Ser Met Glu Thr Leu He Ser Val Gly He Thr Ala Ala Thr 
165 170 175 

He Trp Ser Leu Tyr Thr Val Phe Gly Asn His Ser Pro He Glu Arg 
180 185 190 

Ser Gly He Trp Gin Ala Leu Leu Gly Ser Asp Ala He Tyr Phe Glu 
195 200 205 

Val Ala Ala Gly Val Thr Val Phe Val Leu Val Gly Arg Tyr Phe Glu 
210 215 220 

Ala Arg Ala Lys Ser Gin Ala Gly Ser Ala Leu Arg Ala Leu Ala Ala 
225 230 235 240 
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Leu Ser Ala Lys 



Val lie Pro Ala 
26 0 

Pro Gly Gin lie 
275 

Ala Val Asp Met 
290 

Arg Pro Gly Gly 
305 

Leu lie Val Glu 



Met Val Arg Leu 
340 

Arg Leu Ala Asp 
355 

lie Ala Ala Leu 
370 



Glu Val Ala Val 
245 

Asp Glu Leu Lys 



Val Ala Ala Asp 
280 

Ser Ala Met Thr 
295 

Gin Val lie Gly 
310 

Ala Ala Ala Val 
325 

Val Glu Gin Ala 



Arg lie Ser Ser 
360 

Thr Ala Ala Gly 
375 



Leu Leu Pro Asp 
250 

Glu Gin Gin Arg 
265 

Gly Leu Ala Val 



Gly Glu Ala Lys 
300 

Gly Thr Thr Val 
315 

Gly Ala Asp Thr 
330 

Gin Ala Gin Lys 
345 

Val Phe Val Pro 



Trp Leu lie Ala 
380 



Gly Ser Glu Met 
255 

Phe Val Val Arg 
270 

Asp Gly Ser Ala 
285 

Pro Thr Arg Val 



Leu Asp Gly Arg 
320 

Gin Phe Ala Gly 
335 

Ala Asp Ala Gin 
350 

Ala Val Leu Val 
365 

Gly Gly Gin Pro 



Asp Arg Ala Val 
385 

Cys Ala Leu Gly 



Arg Gly Ala Gin 
420 

Ala Thr Arg Ala 
435 

Thr Thr Gly Arg 
450 

Glu Ala Asp Gin 
465 

Glu His Ser Val 



Ala Val Thr Asp 
500 

Val Ser Gly Arg 
515 



Ser Ala Ala Leu 
390 

Leu Ala Thr Pro 
405 

Leu Gly lie Phe 



Val Asp Thr Val 
440 

Leu Gin Val Ser 
455 

Val Leu Ala Leu 
470 

Ala Leu Ala lie 
485 

Phe Arg Ala lie 



Ala Val Arg Val 
520 



Ala Val Leu Val 
3 95 

Thr Ala Met Met 
410 

Leu Lys Gly Tyr 
425 

Val Phe Asp Lys 



Ala Val Thr Ala 
460 

Ala Ala Thr Val 
475 

Ala Ala Ala Thr 
490 

Pro Gly Arg Gly 
505 

Gly Lys Pro Ser 



lie Ala Cys Pro 
400 

Val Ala Ser Gly 
415 

Lys Ser Leu Glu 
430 

Thr Gly Thr Leu 
445 

Ala Pro Gly Trp 



Glu Ala Ala Ser 
480 

Thr Arg Arg Asp 
495 

Val Ser Gly Thr 
510 

Trp lie Gly Ser 
525 
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Ser Ser Cys His Pro Asn Met Arg Ala Ala Arg Arg His Ala Glu Ser 
530 535 540 

Leu Gly Glu Thr Ala Val Phe Val Glu Val Asp Gly Glu Pro Cys Gly 
545 550 555 560 

Val lie Ala Val Ala Asp Ala Val Lys Asp Ser Ala Arg Asp Ala Val 
565 570 575 

Ala Ala Leu Ala Asp Arg Gly Leu Arg Thr Met Leu Leu Thr Gly Asp 
580 585 590 

Asn Pro Glu Ser Ala Ala Ala Val Ala Thr Arg Val Gly lie Asp Glu 
595 600 605 

Val lie Ala Asp lie Leu Pro Glu Gly Lys Val Asp Val lie Glu Gin 
610 615 620 

Leu Arg Asp Arg Gly His Val Val Ala Met Val Gly Asp Gly lie Asn 
625 630 635 640 

Asp Gly Pro Ala Leu Ala Arg Ala Asp Leu Gly Met Ala lie Gly Arg 
645 650 655 

Gly Thr Asp Val Ala lie Gly Ala Ala Asp lie lie Leu Val Arg Asp 
660 665 670 

His Leu Asp Val Val Pro Leu Ala Leu Asp Leu Ala Arg Ala Thr Met 
675 680 685 

Arg Thr Val Lys Leu Asn Met Val Trp Ala Phe Gly Tyr Asn lie Ala 
690 695 700 

Ala lie Pro Val Ala Ala Ala Gly Leu Leu Asn Pro Leu Val Ala Gly 
705 710 715 720 

Ala Ala Met Ala Phe Ser Ser Phe Phe Val Val Ser Asn Ser Leu Arg 
725 730 735 

Leu Arg Lys Phe Gly Arg Tyr Pro Leu Gly Cys Gly Thr Val Gly Gly 
740 745 750 

Pro Gin Met Thr Ala Pro Ser Ser Ala 
755 760 
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